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TAI] mm g BI4252I f?§Otl oiaoi °l £t SOI fi S LI D . 
CH £12! 



2JS§! (°J) 



CfelAlS^] i|§j£ AI6052J 7?§(HI 2ISKM ?l 2h SOI ft&fe'AlB gJ^EJUQ. 



SSS (°!) 



□ £121 

uigasis] 20 a 

[J^ftgjg] 21 £ 
[?t!3?§fg] o a 

[fe'Ahs^s] 16 § 
imm 67i,ooo sj 
im^Mm-] 1. , g ah ai ( ^ sa) 21 m 

2. SiJAi Q°fk\. S Ail AH ( §J £S)S ngg f - FD «a 1; 

3. £I£JS(§J m Si^S) 



29.000 m 

21,000 

0 SJ 

621,000 m 




t'g-gr ¥2-Jf-^l *o V *l£] ^JO^S, iij o^sflo] cg«i|. 

°i °1 7l^ol| ^| 1 TjJolE jgj^ c^crfo| uv^xfl 7]^- 

^<H1 ^1 2 T^E ^ ^ ^ 3 *J^O] ^^51^. A o V 7 ] *j| 2 ?|)0]E Q^- 

* #7] 3 T^E ^^-O] n|- ;±:3 . S A^ Aj-g-^o], A o V 7 ] ^) 2 7l]o]E ^ ^ ^-7] 

*H 3 7)1 o] E ^-^cq ot^o} u).t^, 71 T^JE c>l£-o) ^oi £] o] 7 cfl 1 

*f| 1 ^-^#ol ^^JL, ^-71 afl l 7Uo]E ^ 2 ^|olJS ^ 

n ^ ^1 3 7fl ©IE ^^Hl *fl 1 ^5flolA-l7> ^^^Cf. # 7 j ^ j ^ 0 ] e 

^dn ^ ^1 1 ^*]] Q }*]7} v}±3L3*tf #7) *H 1 7fl o] E. *|] 1 

°H 71^1-oU "-^-g- Ol^-o] ^ojsjol 1 £.^^o] ^ 2 

#7] 7fl 3 TlM E ^ Zl^l 7fl 1 ^5llolA-l7l- 

A>-g-£l<>| AJ-7] ^| 3 ^jolE ^^-o] ^ x ^^ojA^ oj^o] WY^] 7l^ofl 
^-§- oj^o] ^ojsqol ^1 2 5L*i^<S] ^1 3 ^^#o) 
^71 7.fl 1 , ^] 2 ^ 7fl 3 ?l)olE ^-g- i*Vs]-C^ ^-7] tiV£^l 7l^AVo|| ^Si]o]A-l 
^-g- ^ 0 d^°] ^^SlZL, #7] ^ Sl^ <g<* # 7 | ?g Aj .g. ^o^o] 

^71 7fl 2 ?l] Ol E ^ ^ 3) 3 ol E O o t^rto] ^ X 

^•Ofl ^1 2 r±i5llol ^^^Cf. AV7] 7.^1 2 Tllolm ^ ZL^l 7fl ] ^ 7^ 2 ^ 

5fl°1^7l- nJ-^£lE.A-j Al-^-£](^ ! Aj-7] 7fl 2 7]} °) M, T^^-o] 7.)] X ^ ^ 2 ^^olA-^ 
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°o fc ^ 51*11 7|^^-o)l JL^-Si o}4-o] ^ojS-]o] ^ 1 51*1^ 4 ^-^ 

2f ^ ^12- ig-^oii *&SL*fl #*1<>1 # JL^ty -<£ ^ej 

<H JL^I- »oM% v t StM U=#€ ^-^-1- °J:5L^ ^11- afl-g-^; ^ $14. 

51 10c 
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^l^l 7.]}2i (METHOD OF FABRICATING A SEMICONDUCTOR DEVICE) 
£ la MH £ lc ^fifls] DRAM ^ofl 4^ DRAM^l # M-Efi^ 

£ 2a vfl*] £ 2c ^ ^-^o] DRAM ^ o| o 0 v«]oii ttfe)- ^ s]^. <*] 

oil *^51 ^<y^°l DRAM M"EHUtt ^S.; 

£ 3a £ 3c ^ t^°J DRAM ^13: «o Vl tHl 1 ^sfl 0 H7l- 

DRAM M-El-m^ cJr^S.; 

^ 4a ifl*] £4c^ s"^"^ -DRAM ^12: ^J-^ <=H] u^ej- <>| efl o] <g 

oil n*§ DRAM M-B)-^^ #^51; 

^ 5a Ml^l £ 5c DRAM ^12: H o Vl ?Hl 4^ <*| « 

oil DRAM M^M]^ ^^5L; 

£ 6a M)*l £ 6c t^^l DRAM tg-^o)] ofe]- afl 2 ^1<>M 

3^-8- DRAM » M-E}tH^ 

£ 7a iH^| £7cf DRAM ^ ^ $\3^ <3 <3 

«1] ^ 2 isJI°H7> DRAM ^^11- M-El-Mlfe #^51; 

S. 8a Ml^l £ 8c «Hg<y DRAM *&^o\) icj-ej- ^ s]^. <g 

oil Jl^S. ^^#o] ^^s] DRAM * 0 V *1# M-Ef^fe ^-^5L; 
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i 9a £ 9c ^ it^Q DRAM all 2: ti o v ^°l| ^ef 3] 3. <g 

o|| JI^E p ^ 1-^1- ^<y^o] DRAM xj-^]^ l|e]-M1^ 

£ 10a £ 10c DRAM ^*]^ ^12: ^ofl <g 
^^r°l^ ^ A d £] ^ , A oM ^f^t-o] o]^ ^ c sj-AVsl DRAM 

S. 11a vflx) s. n c yj-^o] DRAM ^l^l -3 <3 

^ *°] DRAM M-Ehflfe- ^S.; 

100 : «KE*fl 7]^- 102 : 7)1 o] e ^ 

104, 108 : n ^<^# 106, 112b : ^*IM>H 

110 : *i^51 .^.^ 112, 120 : 

114 : i^JE 116 : JL&SL p^ ^<^# 
118 : ^elA>o]cnv 

^ s Vc g^ "o v ^ ?A°-^, ^ ^l^cisLir DRAM 

o v ^l ^ ^12: H o V ^°11 ^ DRAM <^3M <3<* 

a.7|] ^ ^feC-fl, >y-7l 4§ <Heflo] <^^0l|^ 7 fl<2] ^£5] ^ # o] diiesj 

-(matrix) ^e}]5L ^ ^ s) JL , #7] ^£ 5) <3<*jojj^ u\]s.b] >i#^- ^-g-A] 




?M 1-^1 *H^Cf. 

Zj- ZL -g-S.7]- c|-a.7l nfl^-ofl zt -g-£oj| u^j ^ E^jjx] ^6)^.3] 4^ o] 5] 3 g). 
^lr£- LDD i5.±/E^J o_s, "r^^. 

<#7] ^ cg<*jjz]- S]S <^<* £| J= ^jUj^olj c£o]A] r ^-7) M o] 

51H ogalo) E^U^^o. ^.oj ^ 3 |)olA-|^ ^^Jl, ^7} ^ S\S, <* B\ M 

£ la vfl*l £ ic DRAM ^12: ^ofl ccj-^. DRAM H-Ej-tfl 

^, S. la^l £ lc~ i^Sf-^, £ la^ ^^eflo] <$<*9) *fl 1 NMOS J= 

^(12)^ <£^ofl 0$ 700A - 800A ^fc- ^ifl<>H 

(14), H^-Tl ^7] i5Hol^(i4) ot^o] a_V5L^ 7|#(10)HM1 7^51 n ^ 

^^(lGa)^- i^-tf. 

51 lb^r ^ S]^ 2 NMOS M ^j^j^E^ uJ-EfqiJi, 5= lefe 

^ PMOS M ?H^^El» M-E^tf. #7] 2 NMOS e ^j^l^Ei^ #5=^ 

7]^(10)^cHl TlMS #^-(12), #7] ^o]e ^^-(12) ^^ofl ^ 700A _ 

800A 3 HI 21 nM)* ^3fl°l>H(14)» i^sfi. ^1°U= ^^-(12) 




^2] Hl-JE^] 7|^;(10)U1|01] ^£ n ^ 04^ (l6b)i . iSV^cf. tt]^). 

>H #7l *fl 2 NMOStt LDD ^cf . 

£ lcl- #71 PMOSfe- 7l^;(l0)^-o]] tg^jg ^JolE ^ 

(12), #7j 71) o]e ^(12) °^^o]} 700A - 800A ^i^o] ^ll- ^ 

*H°H(14)«- it^-Sl-jl, #71 TflolE ^^-(12) <##2} aVi^l ^l^iflofl 7.] 
^ ^^(15b)4 #71 ^0^(14) o o t^^ aft^] 71^(10) 

MH1 <8^£ JL^S. lr^# ^^(16c)^r S^cJ-. «4ef , Aj- 7l PM0S ^ LDD 

u]i^ o]^.nf ^-cflaj o.^.^^j.^01 3ii o.^ 7 ] nfl^oll °l£r ^<£M , * 

#cfl^A^ ^£7> 371 nfl^oil jn^^o) ^ IL*Kshort channel 

effect )«• t^Al c^°] oi^ 

n*eM, £/.2. = (0N/0FF0 71^4- ^1 e|iEefl3 A]#-g- ^gfl ^ ^ ^ 

«V^o1ji ? <*]i^<*2l E^i^^EioHA-i^, ^ ^(long channel) JeL3]*1^ 

= ^i(P) *r-g-£U, *H\i( short channel)^ ^-f , ^ ^-ff-sj ^ 

SA^eJ-S- ^^l^l^&l^ 7]-£- lp^- 21*1] ul^( As )7f Aj.-g.sqfe. ^joi ^^ajoi 
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91^*1- *W <?J(P) °]&& Q*}5l7\- 3.7] nl|§-o|| £- sfl-J j-ji}.^ 

A|- 7 |^ cl-.^jo] oIod S[ ^)- 7 | x|o| 2 flo| cg«o|| ojfe. NMOS SifflxliElol] olo) 
^1. M ?ll°]i= ^^Ml ^5)|olAi7l- "f, >l|o]E Xj^-Jlj. ^5)lo) 

— 71 *H ^ oltr^ ^j^-cil 

PM0S1- ^Sj-JI <&Tt t-^r# <^<*£r Dfl-o ^ 

-g-^JsL v$^o\], <#7) PMOSfe -S-71 -H-JL ^11 ^ ^ols] tV^ 

^1 v]* 3.?]] «l-7fl^4. 

^^-tl- ^3, £ lc-b ^-^ <3<*<^ PM0S# H-EJ-W. £ lc 

-i-^r-i- (16c)A.sL « Ej^ <g>g 

*H ^ v 7] 4| 0)3)0] cgo*o) n ^ 1-^^-^- Sj-A}- A ) 7]7 ) O)^ Cri^ .g. 

^&I4, PMOS ^^\^]^.B\9] ^3i^r SL lcofl E.Al4g u}2\. £0) 7$°. f 
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st-fe <H sl&oi oj[cf. zialJi, Ji^-JES] p *g ^-^-#21 si-LM] slafl. LDD <o" 2] x| 

<8«3(16c)2j °1 5^17.1^1- av 7 | p nl --^^-o] ^_c 7 |. of 100ll || o] 

# nfl ^-o]], o^^sl LDD <g«{ 0 l ZL^5L# ^-*|S}-;H) ^cf. ttfef . 5J- 7 fl 
e)ol jLUfl- aflcllS. Mil" t &tt *H^£ £-^01 ■gH^t}. 

Si "g-^Al E^^l^ElOl 0 ]^0) ^ »#*>-0.^*) . E^^O] 0_ g_ ^ 

3<H S^-i- u o v *m t ^#^1 %*}2) ^ls xfl^^oil zz. 

) 

2] «o V ^^r,-€ <3^4 S]^ <g<*-§- ^21 §1-71 ^*ti td]-^ 7 ] ^.aV 

oil dt^l- 3 3 *8#SH=- ^^1^: #7l >| olEflol cgcrio] hVj^^I 7l^A o Voll afl 

1 TllolE ^ g) S c^c*o} aV^sjJ 7l^;Al-ol] 2 Til Ol E ^ ^ 3 tIIo) 

^ #^-8: <8 <LM)£]-; #71 *fl 2 711 o|e ^ ^ #71 *fl 3 TflolE 

nf^£L^LA-l Aj-g-ol-a}. #71 afl 2 ?flo]E *J #7l *]) 3 ^olE ^0} of^ol 

^5L^1 7 1 *#°U °l£r-g- ^-^ zfl 1 51^^21 7$ 1 ^-g. ^oi 

#"8: ^#^fe #7] 1 Til Ol E ^ 2 7]] o]E ^ ^ ^ 3 TflolE # 
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^|o]A-]-|- uy^EL^A] Aj-g-gfcx) v 6 l- 7 | XJ] 1 7||o|Uj. *)-^0] ^| X ^sJ|o|a] «£^o] 
>£^A 7]3l-4H| ^^S. o)^-|- ^ojsj-o} l c^o] Xl 2 ^oj 

^^SV^ #7-l]2}-; ^-7] ^1 3 ? |]o]E *J .no] : isflolA-l -1- n]-^ a5 . 

A] A\%Z\Ct] A}. 7 ] 3 ^^.o] ^ r ^sflolAi °<M^ >£5IX1 7l^ 0 Vo|] 

51 °l£--g- ^o"}-a} Xl 2 51*1*8 SI XI 3 !-£-§- 

^-7] Xl 1 , Xl 2 ^ Xl 3 7i)o]E H^Sj-Oj A o V 7 ] UV £ ^ 7 ]^H] ^5)]o]Ai 

3^-8- ^^^-1: ^SHr ^Tjlfif; #7] sjg. ojoacq av 7 ] ^jtflojA-l ^.g. 

^71 XI 2 7flo]E ^ ^ afl 3 TflojE ^l^-o] ot^,^ o] ^ x 

^ xl l ^ A 2 ^M^-i- nl-^as.^ Aj-g-sj-aj f *fl 2 7flol.E. ^-g\ ^ \ 

% A 2 i*H°H <£^Sj HV51X1 7l^oll J1^51 o]£--a. ^ojsj-o^ XI 1 £ 

*}^o] *,] 4 « - # ^#-§- *8^3Hr ^r^sf; #7] xl 3 Tljole ^ zio] 

X] 1 ^ XI 2 ^SlM^-i- Aj.-g-Sj.aJ, Aj-7] ^) 3 Tflojm ^ 2 ^ 

sflojAj ot^oj ji^si XI 5 o}£-g- -^ojsj-aj ^ 2 SL^^S] X| 5 1-^ 

^«V7l ^|*H XI <§i-<gs] cf€- ^Ml ^s}-^, ^51X1 

%*\S\ Xl^^, «}51X1 7l^Aj-o,| 7l|o]E xj^-g. <g Aj sj.- n}-?)]^; Aj- 7 ] 7,] oj E 
^3.3. *J Aj-g-Sj-oJ /)] o] EH ojz^si tiViXl 7l^Vo1] X^jE X] 

1 £^d^ l-i-i- ol^-g- xfl x « - # -o. ## ^^Sl-^. cjTilfi]-; ^7] 71] 



^rSL ^| 2 °)£-g- 2 ^°J#-g- ^SHz- cj-^|fif; 

^-71 *fl 1 isfloj^ a o Vo)| *]] 2 isfloH-^ <g>8 3Hr ^3)2]-; #7] *]} i ^o]^, 
*fl 2 ^ ?1|olE xl^-g- nj-^a.s.Ai Aj-g-Sfci) , J1^5L 7H] 2 

^ 3 Jg-^o- ^oj^-g- ^A^gj.^ c^jiZf; av 7 | -ci^ #0 , 

S. 10c» ^i&l-^, -g- I^S] ^HHl ttf€r -Al-fl-fl: «K£3] ^I^HJ. 

^1 0 U= ^ *V5L*\) 7] &<#c]] 1 o]^-g- 

«a*|-JL f ^7] 71) o]E ;£^-oj <£^ofl ^1 1 >,5flolAi x]^ 

£ ^1 2 S.^ °l£r-°r ^ Sj-Jl, -#7j 7flo]E oj^ofl Afl 1 * 

*fl 2 ^sfl°H o o t^o] 7] ^Aj-o]] ji^i ^1 2 o]^^- ^oj^. 

*=h ^f-S" A <M Ol^-t^ 1*1 3* ^-Sfl SJ-AJ- Al^luf. Clfif 7 e VO. uV^^ ^j. 

*l2] *fl2; h o V«]o]| SjSj]/^ Sj-AV ^.^ - o)^ LDD ^2i7} ^ si°] , & *fl^ 

tHMo] 14f H oMH: ^214. 

(^Hl) 

% v £ ^ 2a ifl^l 11a, 2b M1*1 lib ^ 2c Mj^l 11c # a. 

51^ 2a vfl*l Ha, 2b lib ^ 2c 11c £ ^ofl oj-^- DRAM # 
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£. 2a M|*| 5- 2c# ^isf^. •>! ^ aVjEsfl 7j 100)UH1 ^o^| 0 j 
^4 ^^5)5. <^<*-g- ^ &)-<*} rfc*}- 2)2] ^(S.^ c|£.Al)o] ^JHlcf. a o v 7] 

<>1 S. 2a<>fl S^s], 4} o^Eflo] <gajo} ^ ! NMQS E^Ul^ejo} ^ j e ^ 

(102), i 2b°fl S^l^, 5]sL <3<* afl 2 NMOS J= s^Ul^El 2 TflojE ^ 

(102) ^ £ 2c«Hl 5)5. PMOS J= 3] *1 ^ 2} ^ 3 ^ 

(102)o) zj-z}- 

C^o] -i-o)| cflsfl ^ c^eflo] cg^o] ^ s]^. ojca ^ ^^x|ol 

-°r ^7] nfl^-ofl ^ o) S flol <$<*6\] ^ j_ NIM0S E^l^o} ^ j ^olE 

^T°l ^ m^x]^E]S] 2 4 <=>) M ^ ^ 74; 

3 7flole ^^.o] ^ticf ^-cflajo.^ ^cf. # 7 j TflojE *}^-^ fe)-iEl2^0i 

7)]o1e ^^-(I02)l-g- i^-^, #71 71^(100)^-^1 5£elMl 

"^n Vo 1 ^. ^ 7l#5. #71 JtSEll^^EoVol A) zj.^ oj <gj^ 

^^"i: *H 1 JESefl^M*]- 5flll(103)ol ^^sicf. ^, -i o^o} eg 

°3£r tf^l 7fl 1 i£iil| s1| i|i (103) ofl 2l«fl ^B^Tfl ^cf. 

°1 °H , 1 M^lil^ 5flH(103)J4- 'oM 3).S. 711 °lm 

^^-#(102)1- Af-g-Elol n ^ o|^_ ofl^dl uj^CAs) ol 

£°1 «V^^1 7l^(i00)^-oll ^J^M q&S. n ^ *fl 1 1-^-^ -oi^ (104)o , 
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€4. °1 ^j-?-. 5 x 10 12 ions/cm 2 s] JEit- ^fe- u|4i(As)7h 50 keV2| oflL-]*^ 

£ 3a £ 3c 1- %2iti\r*$., ^-7] aj| 1 ISSfl^AEnj. 3ll^(103)ol XftT] 

€ ^- ^^l ?flo]E ^ 102)-^ JE^Sj-Qj «&5E.*fl 7l^(i00)^-°H °H ^ 
•S: $1$; ^ < a , ^°l ^^Jgcf. ofl^cfl, ^5l§ ^S^l 3^1}. av 7 ] ^^oj-ol 
°l u o v ^ A 1 ^ £H ^ <H3H ^£ 5)5. <3<*2l ?11 ol e 1: ( 1 02)o) ot^ta^ 

^ of 400AS1 ^*)l-i- 5}-- ^ x ^3|)o]^(io6)7> $>8£ch 

£ 4a Ml^l S. 4c# ^ oj-g-^- 4^ £0. h 0 >«] o_^ > ^ o^o] 

<3^-g- ^1 2 SSE^l^M?! =ll€(107)ol ^slcf. ^ ^ 5)^. ^ 

^& 2 ISe^l^Env sflii(i07)AS. 7>sl*l7i] sjcf . a o v 7 | issll^l^m^- 5fl 
^(107)4- *j| 1 TflolM #^-(102> ?J 1 ^*ll°H(i06)7l- n^^s.^ A)-g-£lo^ 

°l-&, <^tfl ^l(P) °]£ol aV^^ll 7l#ofl ^oj^o^ ^ o]z])o] 
<3^°1] Slfe NMOS m^xl^Ejo] ^ 1 ^5Ho]Al(i06) «VS.^1 7l#(100)t|Hl 

*1*51 ^ 2 1-r-i- ^#(108)°1 ^^^cf. o] 30., 5 x 10 12 ions/cm 2 
5^1- ^ (P)°1 30 keVSl *H M ^ ^oislcf. o] 3 o. ^7] ^ 2 ^ 

^#(108)21 9J(P) o)^^ av 7 ) ^ ! -g--^ -oi^qo^o] ul^(As) o)^ j^cj. # 
cfl^^S. c-1 

S. 5a vflxl £ 5c# ^S^, ^7] *j| 2 iSs^l^E^ 3fl^( 107)^1 XQ[7] 

^ ^, ^ ^ ^ Oil PMOS M^]^l^El7l- ^<*-g; ^#Al?l^ *fl 3 S S 

£l]x]^Env 3fl^( 10 9)o] ^^slcl-. ^ 4S 0^)0] ^| 2 NMOS afl 3 
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iEJ^E^l^EoV 2l]i£( 10g )ol| 0)5}] 7)B|xl7l) ^Cj-. 

y oM *fl 3 411(109), *1| 3 ?IMe #-==-(102) ^ t.]} i a.^ 

-f-i ol^-o) ^sqoj a|^JE. p ^ xfl 3 -g-^ -oi^ (no) o1 ^>g^cf. o] ^ o. 
1 x 10 13 ions/cm 2 2] 5L^# ^ -g-^ sfe. f-5L_o i^S}- 20 keV2] o]] u] *) ^ 

S. 6a ifl*l £ 6c -1- ^-SSl-^, <#7] *fl 3 i£^|x)AEni- 2fl^(l09)ol 
*H7]€ -f , ^7] TflojE ^^-(102)-^^- te^l 7l^(100)^H) o^o] 

S. 7a ifl*] £ 7c# ^-S^.,, ^7] 71^(100)^ ^-8: 

^ *ti<!i(lll)ol n^^^A] A]-g-£)jl ) Aj- 7 ] ^<gnj-( 112 )o} o]*#A$ X) Z{-£] , 

>H°lH ^(102) <8=^S] l ^afl o)a\( I06)^-oil ^ 400A 2] 

*fl 2 ^^<>l^(112b)7}- ^Sqo] o}^ ^}a]A]7} ^^Cf. ZLS)jl, 
#71 *]2f- ^ ^ Aj-7] ^ 4 i £E |x)AEDV 4^(111)^1 o]sfl ^Z|S^X) 
tfoj- ^ o^O] cg^O] AJ-7] ^o|a] ^^^-(H2a)^ ^ 

= H o Vx l n -[^^ 4 4 is^liEot 4ii(iii)oi x] 7 ^ 

£ 8a £ 8c«- ^SSV'S, ^ ^s. ^ ^ <i) *j) 2 NM0S7]- 
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£ slsL <g«s1 pmos <8«3£ *l| 5 i£Ei.^l u -|- 2l|^i(ll3)ofl ^1*1] 7ls)xlc]-. ^ 
7| afl 5 iSefl^l^Euv 2i|^( 113 ) ^oje ^^-(102), *fl 1 ^ 4 

al^CAs) °)-&°} 7)^ L ||oil ^ojsqoj ji^t£ n ^ ^ 4 ^«a*( 114) o) 

$^-£t=k °1 ^i. 5 x 10 !5 ions/cm 2 s\ Sl^f- £fe «l4i(As)7> 20 keVfil ofluj 

S. 9a MH £ 9cl- #£§1-^, <#7] 5 it^e^l^Eni- 34)^(113)0] 7^7] 
€ £M < ?1^*}- 71^(100)^011 ^£35. ojcao] PM0S e^j x | 

-^ 7 > ^^°1 ic# sl^s. ^ 6 i^eii^AErt sflH(115H ^^^4. 

A o v 7l *fl 6 SS^I^iMB}- sllfidK)., _>fl 3 7]]°lJ= ^(102), *| 1 isfloH(106) 

H 2 ^^101^(1125)71- n>^a.^A-| A^^ol . p ^ -g-^ ol^- ) ofl-gtfl, f = i 
= 5}- -g-^q. ^7> o)SL ^o^o] J!^-^ p ^ ^) 5 ^oi* (116)o1 ^£ 

4. °Mi 5 x 10 15 ions/cm 2 ^ ^ #^^22}- -g-^q- -g-^7]- 20 keV 
ol ofluj^ls. ^r^q. 

=L ^4. PMOS T^E ot^oj uV£^l 7l^vflofl n ^ ^| ! 

# ^^(104). 7,-l^S.o] p% i 7fl 3 -oj^ (n0) ^ p «j ^ 5 «. 

£-§- ^^^(116)^1 *§^=iq-. zl^^l, #7l 7fl 6 SSeflxl^E^- 5i)^(ii5)ol *fl 
S. 10a Ml*j £ 10c -& DRAM #*1 2] ^u] ^-gr ^^ji. -g-.*v ^ 



'?I°H Ti, Ta. Co 3-1-b Mo4 ^"{-(s.^ 3#£4. o| o) « 

^o] ^Sjo^ ^7) ^o] ^-^o] =-u) 5)^ cg^oil 01- >||o}E ^^-( 10 2) 
#S| ^ ^Sl^Sl^^^ ^4 -u, ojcri u^*, aJ^s 7)^(100)4 

uiV-Ogj-a] Aj^Aj-olnVo] £| 5141=- 6j4. ^^Aj.o} = ^- <^ -g^ 4£ <H gfl 

o) c$<X o] \ r$A$s)o] ol- ^tfflo]^ 1$a$$. ^^nv (112a )^ ^o\^o] eg<*o]j ^s)A> 
ol^nvo] ^A^£] fe 3j.fi. Hl-xl^-4. °|Sr IS <g«o]| Ol^ E^l^^^^o!) 

^ o^gflol <^^o] ^ x THojM <$^oj hv^^i o|l xj^-s. Afl 2 

Ir^-i- ^^(108a)ol ^£]JI, ^7] $2. <S <* 4 z\] 2 All o) e ^ o^^oj 

IV^^I 7l^(i00)^o)i 4^ n ^ ^ j ----g- <g«(i04a), #7| 2 ^ojE ^ 
Afl 2 r±i5flolAi o^o} hv^^i 71^-tHofl ii-SL Afl 4 <3 4(114a)°l 

^jsqji, #7] ^ $3, <£<*4 A]] 3 0 | M ^ 0^4 01-^1 7l^(100)vfloll 
4^51 n ^ Afl 1 <34(l04a), >a-7l 3 tIJoIe ^4 ^1 T ^*Ho1a-1(io6) 

0 <J=^S) 7l^MHl 4^51 Afl 3 <g4(110a)4 ^^£]ZL, <#7] *fl 

3 TflojE ^fi] ^ 2 Ol Ai( H2b) <##4 HVi^l ^tflofl JL^S. P <§ *j| 5 1" 

^(llGaH ^44. 

^ ^ V %*]<>]] 7ftllAlb Olsfl A 0 V 7 j All 3 711 0|E 




°1 S-ti] % (overlap) 3 <>1 *l| 1 ^^(104a)o| *|^51<i) p<^ eg <* 

£. 11a Ml *] £. llct- ^iS-Va. ^7] 71^(100)^-^1 ^^5]- 

(120)-g- *g^$ 3s A o v 7l #?J ^<d°Kl20)-^M| >i o^o] 0*0} i^f^Tj-o] ^ 

3 ^ ^ 1-^- 3 3«H. 9i^& 44 "o^^-S. ^ 7 iESefl 

7 l^ D -)- ^€(5^ c l£Al)o] ig^cf. ^V 7 1 ^ 7 11E || 7 1au}. sfl^^- n).^.^ 

°1M^, ^4 ^'4*14 #7] ^S\)o)A] ig^.g- ^044(1123)4 

°HI U l3fl ^<>l£ 5 3 7l Ofl^Ofl 7f7l ^ ^ SEH ^o) ^ OlODj, 

4^?!" <N4°11 Si 811 atSLAfl 71^0] ^^-oji^ sj cfl *V #^4^ >- ol<^ *j 

«>H*1| #4 4 ^o] -g-°144. 

^ °1 ^4 NMOS i= ^4^^ ^s\}o\ x]inoj n ^ «.^o. 

<g 3 (108a) .2.5. 0 1to14 4°^ i_2.^/2= 3]°] ^ ^ 0.5. 01 cf. tij-ig. ^ 

£ SIS. <^^£1 e^xl^E-ll-^ o]^ ^sflol^s. &4. ZLElJn. 3] 

^ <8<3 4 NMOS SSB^iEl^. 4^4 n ^ cg^ (104a)j! |. jl^^ p ^ -g- 

16 



^ <3^ilsL "r^ <3<3 PMOS M^^l^Epl- o]^ 

LDD ^^£]7l trfl^-o]| cf ^ >J ^.g. ^ ^. - 01 f = 

SL^o.^. tV^a]^ ^ oicj-. g:^ ^ o]Bflo) ^^o)|a-)^ ^aJ.o]i= y 0 i-xlgi-o]^ 

■^-SJ. i^fe] -s-Ajofl 11} ej- ^ o) E -)|oi «_o])^ ^jsgg ^ej^-g; ^Sl-fedl ^jz| 

2:2] ^3.^ ^sl^M-, ^ ^S.nV ^Sj^ojc ^..g. 7}-^ u1->£ 

£ ^-S 1K£*11 ^12- * 0 v«H]a-^ ^ s\3, <3<*2) PMOS J=^ 

17 



C-Xl]S|-7| Dfl-g-ofl M] 0]- £ ]\0] CgCrfO) n ^ _g.£_o. (> i.>|oj 7l]0]Efi] 7 }-^-^^ ^^^X] 

^Hi^l ^ 5^5^ ^ ^^2] ^*<H PMOS I^?l!^]^EiS] cgcrio) ^ 

SJ-AVol] fi^gj. o.^ ^ ;y 0 | 7 |. ^arj-i- ^ o)-^ c£ 

£ lcofl ^}5)°] 91^ #31^1 LDD =??L2\ n ^ <g<* ofl «| «q g)= 7 ] ^ 

*1^HS] p ^ ^-AVcHl o^fl x^S. <g^o] ^.o^ s\o] 5J- ?]] 
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[*J^J- 1] 

IS <8^4 ^Vl Sj^ <g<*-g; ^2) S}- 71 i££.Al| 7l^-AVo]l ^J. ^ 

£] <3<*-^ ^SKr ^7-1121-; 

#7) >g o^o) <g<*oj aV^^l] 7l^oll ^1 i TflolM ^^- t s] 3. <3 

si «J;5L*fl 7l^ o vo)| ^ 2 t1|o]e ^ ^> ^l 3 ? ||oij= 

#?1 *j| 2 711 olE ^ #7} *fl 3 TflolM n}^^ Al~g-*|.a| f 

#?1 ^1 2 711 o]E ^ #7] 3 TflojE <g=^oJ til-^^) 7l^;#ofl 

#71 xfl 1 7flo]E ^^- f ^ 2 ^ojE ^ 3 ^ojE ^^-o] o^rtoll 

*fl 1 ^5flolA-l^- ^#§1-^ ^7Hfif; : 

#71 xfl 1 711 °1H ^ ^ >fl 1 ^©l^l- D l"— 3.S.7.-1 Aj-g-Sj-oJ # 7 ) ! 

*H *i| 1 s*i$s] *|] 2 ^f-i- ^^Sffe ^Tllfil-; 

#7] 7,fl 3 Til oie ^ 31 us! *fl i ^sb^H* #71 

3 7flo|E ^^-c^ ^ l <$^o) Hl-rr^j 7 | jg-^Vofl T^JE o] 

t°^M ^1 2 i^i^Sl 3 ^^-g- ^ ^ S}^ t£t 711 ; 

#^1 7fl 1 f 2 ^ ^1 3 711 0]E ^^-i- J£#S|-OtJ >£ 7 | Ul-t^j 7l^A o VoH ^ 

*H 0 1*1 ^#-g- ^«3^-g- ^^Sffe- ^TflSf; 

#7l ^£ $\sL fi] #7l ^sflo]^ ^<£°j-g- A o l-7l 2 

19 



'cM *H 2 TIME *l^-o) ^ no] 7l ) l 15. ^ 2 ^5|]o|Ail- nl-^=L^A-l Aj-g- 
"M. ^7 1 *]] 2 711 o|M ^1 1 ^ ^1 2 ^3] olA| ol-^o) til £_ 2ft 7}^o\\ jj_ 

" -M-fM- afl 1 5L-£t§2) 711 4 -i-^-i- f^#-g: ^Sj-fe 

^-7] afl 3 7l]olE *|^.oJ nj a2 | ^| ! n j ^ 2 ^SflolAi!. u}^=L^X) Aj-g- 
*H. ^" 7 1 ^1 3 711 0] JE 7fl 2 ^3HA-} <£Ao| j^tr p ^ ^ 5 jg.^ o] 

l *<M1 &°H , 

A oM *fl 1 ol^-o] S-A^i^ AV 7) xfl 2 4g-£# ^olf^ o^o] 

31 

4 l %H1 Xi^Ai, 

4] 

*1) 1 *oHl SM*l f 

W *fl 1 ^ of 5 x 1Q 12 ions/cm 2oj 

20 



Tr "14iCAs)# M-g-SH ^ 50 keV 9\ ofl u] *| o)| a] ^^^-Ife ^1^] *fl£&>& 

Id . 

5] 

1 %H| 5U°M, 

#71 2 ^°vJ#^ ^Jflfe ^ 5 x 10* ions/cm 2 ^ £ 

^ °J(P)-S: 4-8- *H ^ 30 keV s{ <H)M*1<HM ^ ^S.^ -ui 
I^^J- 6] 

1 *oH) &<>14, 

#7] 7fl 3 ^ &H\$= ^ 1 x 10 13 ions/cm 2 ^ £ 

^ #5--^-^sf -g-i(BF 3 ) ^ # ol£--g- Af-g-sj-o] of 20 keV 2) o}]^\ 

4°ti4 4^3^- ^£^1 ^te«o v ^. 
7] 

*fl 1 1M1 5M4, 

#71 4 Ir^-i- ^^sj; ^ °4 5 x lQ 15 ions/cm 2 $> 

^ tJl^(As)!- 4-8- «t 50 keV ^1 oflui^ofl^ ^sq^ aV^] 

[3^*8- 8] 

*fl 1 %H] &<>H , 

#71 ^ 5 -S-7r# ^^lr°4 5x 10 15 ions/cni 2 £) £ 

^ #3.-?- = 51- -g-^(BF 3 ) ^ -g-i ^ ^eHs] fl- ol£-§- xj-^sH o| 20 keV fi] 

21 



[^*o v 9] 

1 1H1 SU<>H, 

[^T 1 * 10] 

7l^ofl ^g-sfcg- ^*H=- #31^; 

111 

*fl 10 iMl &°1>M. 

^•71 ^<S^ ^Zj-U)^ iiflol^ <g^.g. ^o^^fi) zi^J ^.Cf #tfl3j 5 

Wfl 3 a. «V£*|| . 
12] 
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0 ' 

#7] TflojE nV^HS.^ 4-8" *H TflojE ot^oj u^,, 

7 1 ^cM) *1] 1 £*1*8 <>l£-£- ^oj S }.a) ^ t -g-^-g- ^tlr ^ 

^"71 *]) 1 >i5)lolAi2}- T^E ^* 4^5*^1 A>-8-S|-<^ #7] X] 1 ^5flo| 
>H °o^^ 7l ^^Ml XI 2 51*}^ -g-^i- ^olg^ ^ 2 «£. 

# ^^-8: ^^s]-^ 

#71 Xl l ^5flo]Ai -g-cH] *{| 2 ^MaH- ^#5^ ^l^f; 

#7] X| 1 ^ifflojAi, X] 2 OH ^ TflolE nf^H.S.A] Af-g^Cr} , 

^11 2 £^ ol^t= ;^°J&M Xl 3 <8^3Hr #3) 

4 »1 2 ^^^o] ^j- £tH ^e.^ S^^r MOS E^^^Ej 

13] 

XI 12 *cMI 2J<>H, 

#7l ^1 i n ^ °] MOS m ^x)^El xl 5: 

14] 

12 *<H1 5U°H, 
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A cM *fl 1 ^°d§^ ^ c_Mlfe «t 5 x io 12 ions/cnrs] jezlI- £ 

^ «14i(As)1- *]-8-SH 50 keVS) oj| i_i x| dfl a] ^^Slfe- s] ^h). 

I^^J- 15] 



*1] 12 %H] 5U<>H, 

^-7] ^ 2 =^oi # cq ^ c^,- of ! x 10 i3 i 0ns/cm 2fi, M# 

^ #5.-f 2.2}- -g-^(BF 3 ) ^ -g-i # *V oj^-g- Aj-g-^o) of go keV 3) o)lM 

1^7--% 16] 

^ 12 lM] 5U°H , 

7fl 3 .^oj^^ c^ )fe of 5 x 10 is ions/cm 2oj ^ 
#^-°-ssf ^-^(BFs) ^ -g-i ^ ^ej^ ^ o]^ Af-g-sfo} of 20 keV ^ o]|u] 
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[51 la] 



I-E. lb] 



(mm) 



NMOS 



(§2H?I£) 




NMOS 



16a 





N+^K N _ 7 ^ N+-jM 6b 
15a 



IS. lc] 
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IS- 2b] 
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I I 1 I 1 



102 





104 
100 



IS 1 - 2c] 



I I I I I I 




102 




104 
100 



3a] 
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[£ 4a] 



I 1 I I I I 




102 106 



1 5. 5c] 
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IS- 7a] 
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[J?- 8a] 




8b] 
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35 



/ 

104 



9c] 




36 




39 



